SEQUENCE LISTING 



<110> Falco, Saverio Carl 
Allen, Stephen M . 

<120> Genes Encoding Sulfate Assimilation Proteins 

<130> BB-1167-C 

<140> 09/720,318 

<141> 2000-12-21 

<150> 60/092,833 

<151> 1998-07-14 

<160> 12 

<170> Microsoft Office 97 



<210> 1 
<211> 1215 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (273) 
<223> n 



= a, c, g or t 



<400> 1 

tgttcccgga 

acgaggacgg 

tcaaggggct 

ccagcatccc 

gcttggtcaa 

ggaccatgga 

agccgtgcac 

aggacgccaa 

cggcggcccc 

gccccgccgt 
gcgccgagcc 
aggcctccta 
tccgcgcgga 
ccaccgtgct 
gggacgtcga 
agcgagaacc 
ctaggttcgt 
gagggttcag 
tatacctgaa 
tgtgtgctta 
gttgtaaact 



cgcgagcgag 
ccaccaggag 
tagggcatgg 
cattgtccag 
gtggaacccc 
cgtacctgtc 
caggcccgtc 
ggccaaggag 
caggtccgcc 
ggtgtccctc 
gtggctcgtg 
cgtggagctg 

cggcgagcag 

cctgttcccg 
ctcgctcctc 
atcgttctct 
agagaaggga 
99999 aaaaa 
gtctgagctt 
tagtcagtgg 
gtatt 



gtgcaggagc 
tgctgccggg 
atcaccggcc 
gttgatcctt 
gtggccaacg 
aacaccctgc 
ctgccggggc 
tgcggcctcc 
aacggcaacg 
acccgcaccg 
gtgctgtacg 
gccgagaagc 
aagccgttcg 
ggccgcaccg 
gccttcgtca 
gtcagtctgt 
ggtggagggg 
tcaggtgtag 
ctgaggccct 
cgagtgccta 



tggtgcgcac 
tgcgcaaggt 
agaggaaaga 
ccttcgaagg 
tcnacggcaa 
atgctcaggg 
agcacgagcg 
acaagggcaa 
gctcggcggg 
ggatcgagaa 
cgccctggtg 
tggcggggtc 
cgcaggccga 
ccaggcccat 
acagcctccg 
atgatcttat 
actgggtttg 
cttttgtaac 
gtgcttggta 
ctataaggtt 



caagggcctc 
gcggcccctg 
ccagtccccc 
cctggatggc 
ggacatctgg 
ctacgtgtcc 
tgaaggccgg 
cattgacaag 
cgccccggac 
cctgctgcgc 
cccgttctgc 
cggggtgaag 
gctgcagctg 
caagtacccg 
gtgagagacg 
gttggtcttt 
gtagtgacac 
tgcaaaatga 
gctgagggag 
caccggtcat 



ttctccttct 
cgcagggcgc 
ggcaccaggg 
9999ccggta 
actttcctgc 
atcgggtgcg 
tggtggtggg 
gacgcccagg 
atcttcgaga 
ctggagaacc 
caggccatgg 
gtggccaagt 
cagagctttc 
tcggagaaga 
acctccagtg 
atgagtttat 
aggaaggaac 
ttgcagcatg 
aggttacttg 
ctaaagcact 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1215 



<210> 2 v 

<211> 293 

<212> PRT 

<213> Zea mays 

<220> 

<221> UNSURE 



1 



<222> (91) 

<223> Xaa = any amino acid 



<400> 2 

Phe Pro Asp Ala Ser Glu Val Gin Glu Leu Val Arg Thr Lys Gly Leu 
15 10 15 

Phe Ser Phe Tyr Glu Asp Gly His Gin Glu Cys Cys Arg Val Arg Lys 
20 25 30 

Val Arg Pro Leu Arg Arg Ala Leu Lys Gly Leu Arg Ala Trp lie Thr 
35 40 45 

Gly Gin Arg Lys Asp Gin Ser Pro Gly Thr Arg Ala Ser lie Pro lie 
50 55 60 

Val Gin Val Asp Pro Ser Phe Glu Gly Leu Asp Gly Gly Ala Gly Ser 
65 70 75 80 

Leu Val Lys Trp Asn Pro Val Ala Asn Val Xaa Gly Lys Asp lie Trp 
85 90 95 

Thr Phe Leu Arg Thr Met Asp Val Pro Val Asn Thr Leu His Ala Gin 
100 105 110 

Gly Tyr Val Ser lie Gly Cys Glu Pro Cys Thr Arg Pro Val Leu Pro 
115 120 125 

Gly Gin His Glu Arg Glu Gly Arg Trp Trp Trp Glu Asp Ala Lys Ala 
130 135 140 

Lys Glu Cys Gly Leu His Lys Gly Asn lie Asp Lys Asp Ala Gin Ala 
145 150 155 160 

Ala Ala Pro Arg Ser Ala Asn Gly Asn Gly Ser Ala Gly Ala Pro Asp 
165 170 175 

lie Phe Glu Ser Pro Ala Val Val Ser Leu Thr Arg Thr Gly lie Glu 
180 185 190 

Asn Leu Leu Arg Leu Glu Asn Arg Ala Glu Pro Trp Leu Val Val Leu 
195 200 205 

Tyr Ala Pro Trp Cys Pro Phe Cys Gin Ala Met Glu Ala Ser Tyr Val 
210 215 220 

Glu Leu Ala Glu Lys Leu Ala Gly Ser Gly Val Lys Val Ala Lys Phe 
225 230 235 240 

Arg Ala Asp Gly Glu Gin Lys Pro Phe Ala Gin Ala Glu Leu Gin Leu 
245 250 255 

Gin Ser Phe Pro Thr Val Leu Leu Phe Pro Gly Arg Thr Ala Arg Pro 
260 265 270 

He Lys Tyr Pro Ser Glu Lys Arg Asp Val Asp Ser Leu Leu Ala Phe 
275 280 285 



Val Asn Ser Leu Arg 
2 90 



2 



<210> 3 
<211> 1210 
<212> DNA 

<213> Impatiens balsamia 



<400> 3 

gcacgaggta 

tgttctcttt 

tgaggcgtgc 

cgggaacgag 

gtggagaggg 

ggaatttcct 

cgattgggtg 

ggtggtggtg 

atgccaatgg 

atatttttga 

aacttcagga 

gccagggtat 

gtgtgaaggt 

tgcagctggg 

agtacccatc 

gaatcaactg 

gaatccaata 

tgtggcttgg 

gttttggttt 

cagttgttta 

aaaaaaaaaa 



catgttccct 
ctacgaagac 
tctcaagggt 
atcggagatc 
tagcctggtg 
ccgagctatg 
cgaaccgtgc 

ggaggatgct 

gaatggggtt 
atccaagaat 
gaggaaagag 
ggaaaaatca 
agggaaattc 
gagctttcca 
tgagaaaagg 
cagaaaccta 
aaacacccac 
tggccagagt 
cattttcttc 
aaccaaaaaa 



gatgcaattg 
ggacatcaag 
ctccgcgctt 
ccagtcgtcc 
aagtggaatc 
aatgtgcctg 
acccgaccgg 
gcggctaagg 
gctcaagctg 
gtggtgacac 
ccatggatcg 
tacttggaat 
cgggcagatg 
acaatactct 
gacgtggagt 
gcagagctca 
ccgcccctgt 
tttggttacg 
ttcttttttg 
aaaaaaaaaa 



tagtacaagg 
agtgctgccg 
ggatcacggg 
aagtggatcc 
cgctggctaa 
ttaatgcact 
tgttacctgg 
agtgtggcct 
agggaggaga 
tgagtagaag 
tggtcctgta 
tggctgaaaa 
gtgcagaaaa 
tcttccccaa 
cattgttggc 
actggattgt 
tgtaagatgg 
taaaaggtag 
tttgattgat 
aaaaaaaaaa 



attagtaaga 
cgtcagaaaa 
gcaaagaaaa 
ctcttttgag 
tgtagatggt 
tcatagccag 
gcaacatgag 
acataaagga 
aggaactgtt 
cgggattgag 
tgcaccttgg 
gctggcggtg 
ggagtttgct 
acactcatct 
ttttgtgaac 
tgagttcata 
tcagttagtc 
ctagcaactc 
ttggttaaca 
aaaaaaaaaa 



accaaaggac 
gtgaggccac 
gaccagtcgc 
ggattggttg 
cgtgatgtat 
ggttatgtct 
agagaaggca 
aatataaagg 
acggatgctg 
aatctgtcga 
tgccagttct 
agcggtggtg 
caccaagaat 
aaagccatca 
gcactcagat 
atgctttgac 
tctgttctgt 
agaagagtcc 
taaaagctat 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 

1080r 

1140 
1200 
1210 



<210> 4 

<211> 299 

<212> PRT 

<213> Impatiens balsamia 



<400> 4 

Thr Arg Tyr Met Phe Pro Asp Ala He Val Val Gin Gly Leu Val Arg 
15 10 15 

Thr Lys Gly Leu Phe Ser Phe Tyr Glu Asp Gly His Gin Glu Cys Cys 
20 25 30 

Arg Val Arg Lys Val Arg Pro Leu Arg Arg Ala Leu Lys Gly Leu Arg 
35 40 45 

Ala Trp He Thr Gly Gin Arg Lys Asp Gin Ser Pro Gly Thr Arg Ser 
50 55 60 

Glu He Pro Val Val Gin Val Asp Pro Ser Phe Glu Gly Leu Val Gly 
65 70 75 80 

Gly Glu Gly Ser Leu Val Lys Trp Asn Pro Leu Ala Asn Val Asp Gly 
85 90 95 



Arg Asp Val Trp Asn Phe Leu Arg 
100 

Leu His Ser Gin Gly Tyr Val Ser 
115 120 



Ala Met Asn Val Pro Val Asn Ala 
105 110 

He Gly Cys Glu Pro Cys Thr Arg 
12 5 



3 



Pro Val Leu Pro Gly Gin His Glu Arg Glu Gly Arg Trp Trp Trp Glu 
130 135 140 



Asp Ala 
145 



Ala Ala Lys Glu 
150 



Cys Gly Leu 



Ala Asn Gly Asn Gly Val Ala. Gin Ala 
165 



Thr Asp 

Ser Gly 

lie Val 
210 

Lys Ser 
225 

Val Lys 
His Gin 
Lys His 



Glu Ser 
290 



Ala Asp lie Phe 
180 

lie Glu Asn Leu 
195 

Val Leu Tyr Ala 



Tyr Leu Glu Leu 
230 

Val Gly Lys Phe 
245 

Glu Leu Gin Leu 
260 

Ser Ser Lys Ala 
275 

Leu Leu Ala Phe 



Glu Ser Lys 
185 

Ser Lys Leu 
200 

Pro Trp Cys 
215 

Ala Glu Lys 
Arg Ala Asp 



Gly Ser Phe 
265 

lie Lys Tyr 
280 

Val Asn Ala 
295 



His Lys Gly 
155 

Glu Gly Gly 
170 

Asn Val Val 



Gin Glu Arg 



Gin Phe Cys 
220 

Leu Ala Val 
235 

Gly Ala Glu 
250 

Pro Thr lie 



Pro Ser Glu 



Asn lie Lys Asp 
160 

Glu Gly Thr Val 
175 

Thr Leu Ser Arg 
190 

Lys Glu Pro Trp 
2 05 

Gin Gly Met Glu 



Ser Gly Gly Gly 
240 

Lys Glu Phe Ala 
255 

Leu Phe Phe Pro 
270 

Lys Arg Asp Val 
285 



Leu Arg 



<210> 5 

<211> 1795 

<212> DNA 

<213> Glycine max 



<400> 5 

ttcggcacga 

cgtttccact 

ctcgcgcctt 

ggagaggcct 

gccactcaat 

tgctcctgag 

ttcatctcct 

tgcctttagt 

ctacagagtg 

cgctgttgag 

tcaggcatta 

ctgtagagta 

tactggacag 

tgatcctgtt 

tgcaaatgtt 

ttcattgcat 

acccggacaa 

tggtcttcac 

ctcccaagga 

cttgagcagg 

tgttgtgctc 



gatctactct 
acttcttcct 
ggatcttcat 
caagtttcgt 
gccgaaccgc 
gttgagaagg 
cttgagatta 
ggtgctgaag 
tttagtcttg 
aagcattatg 
gtaagaacta 
agaaaggtga 
agaaaagacc 
tttgagggac 
aatggtctag 
tcccaaggat 
catgaaagag 
aaaggtaatt 
aatggctctg 
tccgggattg 
tatgcaccat 



ctattttcct 
cttcagctgc 
cggacgctaa 
ctggtgttgt 
aacggaatga 
agaaagaaga 
tggataaggc 
atgttgcttt 
acactgggag 
gaattcatat 
aggggctctt 
ggcccttgag 
agtctcctgg 
tggatggtgg 
acatatggaa 
atgtttcgat 
aaggaaggtg 
tgaaacagga 
ccactgttgc 
agaatttggc 
ggtgccgctt 



agcttagatt 
agcagcagca 
agctccgcaa 
taatttaact 
ttctgttgtt 
ttttgagcaa 
cctcgagaaa 
gattgagtat 
actgaaccca 
tgagtacatg 
ctcattttac 
gagagccctt 
tactaggtct 
aattggcagc 
cttccttagg 
tggctgtgag 
gtggtgggag 
agatgctgcc 
tgacattttc 
aaaattagag 
ctgtcaggct 



ccttctccaa 
gcagcgtcga 
attggttcct 
caaagacgct 
cctcttgcag 
ttagcgaaag 
tttgggaacg 
gcacatttga 
gaaacctaca 
ttccctgatg 
gaggatgggc 
aagggtctca 
gaaatcccta 

ctggtgaagt 

accatgaatg 
ccatgcacaa 
gatgccaaag 
cagcttaatg 
atctcccaga 
aaccgaaaag 
atggaggagt 



tggctcttgc 
gctctttctt 
ttcggtttcc 
cctcggtgag 
caactatcgt 
accttgaaaa 
acatcgctat 
cgggtcgacc 
aattttttga 
cggttgaggt 
atcaagagtg 
aagcatggat 
ttgtccaggt 
ggaacccggt 
ttcctgtaaa 
ggccggtttt 
ccaaggagtg 
gaaatgggac 
atgtggtcag 
aacactggct 
cgtatgttga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



4 



tctggcagag aagttagcaa ggtcaggagt gaaggttgca aaattcagag ccgatggaga 1320 
gcagaaggaa tatgcaaaga gtgaactgca gttgggaagc ttccccacaa tacttctctt 1380 
ccccaagcac tcttctcaac caattaagta cccttcagaa aagagagatg ttgattcatt 1440 
gacggcattc gtgaatgcct tacggtgatg gtcaattgag tatcttgctc aatgttccgt 1500 
cgtaccatac cggcaataaa tttcttcaca gatttgggca attcactgaa aatgggaatg 1560 
gcagtttttg atagcaaaac gaagattctc agctagcagt atccctgtat agatttagat 1620 
aaccttcctc acaaatataa ttgtagtagt catgaggagg atgtgatttc ctgttttgtt 1680 
agatgagtag agttatggtt gtattatgtt gtttcttcac tatcataatc tactttttta 1740 
gattttgcca aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 1795 

<210> 6 

<211> 472 

<212> PRT 

<213> Glycine max 

<400> 6 

Met Ala Leu Ala Val Ser Thr Thr Ser Ser Ser Ser Ala Ala Ala Ala 
15 10 15 

Ala Ala Ala Ser Ser Ser Phe Phe Ser Arg Leu Gly Ser Ser Ser Asp 
20 25 30 

Ala Lys Ala Pro Gin lie Gly Ser Phe Arg Phe Pro Glu Arg Pro Gin 
35 40 45 

Val Ser Ser Gly Val Val Asn Leu Thr Gin Arg Arg Ser Ser Val Arg 
50 55 60 

Pro Leu Asn Ala Glu Pro Gin Arg Asn Asp Ser Val Val Pro Leu Ala 
65 70 75 80 

Ala Thr lie Val Ala Pro Glu Val Glu Lys Glu Lys Glu Asp Phe Glu 
85 90 95 

Gin Leu Ala Lys Asp Leu Glu Asn Ser Ser Pro Leu Glu lie Met Asp 
100 105 110 

Lys Ala Leu Glu Lys Phe Gly Asn Asp lie Ala lie Ala Phe Ser Gly 
115 120 125 

Ala Glu Asp Val Ala Leu lie Glu Tyr Ala His Leu Thr Gly Arg Pro 
130 135 140 

Tyr Arg Val Phe Ser Leu Asp Thr Gly Arg Leu Asn Pro Glu Thr Tyr 
145 150 155 160 

Lys Phe Phe Asp Ala Val Glu Lys His Tyr Gly lie His lie Glu Tyr 
165 170 175 

Met Phe Pro Asp Ala Val Glu Val Gin Ala Leu Val Arg Thr Lys Gly 
180 185 190 

Leu Phe Ser Phe Tyr Glu Asp Gly His Gin Glu Cys Cys Arg Val Arg 
195 200 205 

Lys Val Arg Pro Leu Arg Arg Ala Leu Lys Gly Leu Lys Ala Trp lie 
210 215 220 

Thr Gly Gin Arg Lys Asp Gin Ser Pro Gly Thr Arg Ser Glu lie Pro 
225 230 235 240 



5 



lie Val Gin Val Asp Pro Val Phe Glu Gly Leu Asp Gly Gly lie Gly 
245 250 255 



Ser Leu Val Lys Trp Asn Pro Val Ala Asn Val Asn Gly Leu Asp lie 
260 265 270 

Trp Asn Phe Leu Arg Thr Met Asn Val Pro Val Asn Ser Leu His Ser 
275 280 285 

Gin Gly Tyr Val Ser lie Gly Cys Glu Pro Cys Thr Arg Pro Val Leu 
290 295 300 

Pro Gly Gin His Glu Arg Glu Gly Arg Trp Trp Trp Glu Asp Ala Lys 
305 310 315 320 

Ala Lys Glu Cys Gly Leu His Lys Gly Asn Leu Lys Gin Glu Asp Ala 
325 330 335 

Ala Gin Leu Asn Gly Asn Gly Thr Ser Gin Gly Asn Gly Ser Ala Thr 
340 345 350 

Val Ala Asp lie Phe lie Ser Gin Asn Val Val Ser Leu Ser Arg Ser 
355 360 365 

Gly lie Glu Asn Leu Ala Lys Leu Glu Asn Arg Lys Glu His Trp Leu 
370 375 380 

Val Val Leu Tyr Ala Pro Trp Cys Arg Phe Cys Gin Ala Met Glu Glu 
385 390 395 400 

Ser Tyr Val Asp Leu Ala Glu Lys Leu Ala Arg Ser Gly Val Lys Val 
405 410 415 

Ala Lys Phe Arg Ala Asp Gly Glu Gin Lys Glu Tyr Ala Lys Ser Glu 
420 425 430 

Leu Gin Leu Gly Ser Phe Pro Thr lie Leu Leu Phe Pro Lys His Ser 
435 440 445 

Ser Gin Pro lie Lys Tyr Pro Ser Glu Lys Arg Asp Val Asp Ser Leu 
450 455 460 

Thr Ala Phe Val Asn Ala Leu Arg 
465 470 

<210> 7 

<211> 1629 

<212> DNA 

<213> Glycine max 

<400> 7 

gcacgaggag agaacccata acagctagtt aatggccctc gctttcactt cttcaatttc 60 

cgcaccaact tccaccttcc catcatcgga acccaaactt ccgcaaattg ggtcaattag 12 0 

gatttcggag aggcccattg gaggcgccgt taatttcaat ttatctcaaa gacggagctt 180 

ggtaaagccc gttaacgccg aacctccacg caaggattcc attgttcctc tcgcagcaac 24 0 

aaccatcgtt gcttctgctt ctgagacgaa agaggaagat tttgaacaga tagccagtga 3 00 

tctcgacaat gcttcacctc ttgaaatcat ggatagagcc ctcgacaaat tcggcaacga 360 

catagctatt gccttcagtg gtgctgaaga tgttgctttg attgagtatg cgaaattgac 420 

gggtcgaccc tttagggttt tcagtttgga cactgggaga ctgaacccag aaacttatca 480 



6 



actttttgat 
tgttgaggtt 
ccaagagtgt 
agcatggata 
tgttcaggtt 
gaaccctgtt 
gcctgtgaat 
gcctgtttta 
taaggaatgt 
aaatgggcta 
cagcccgaat 
ccgaaaggaa 
99 a 9gaatct 
aaaatttaga 
cttccctacg 
agaaaagaga 
ggaaattttc 
tctttatgct 
agtgggaatg 
aaaaaaaaa 



gcggttgaga 
caggcattgg 
tgcagggtga 
actggtcaga 
gatccggctt 
gcaaatgtga 
tccttgcatg 
cctgggcaac 
ggtcttcaca 
tcccaatccc 
gtagttaact 
ccatggcttg 
tatgttgact 
gcagatggag 
atattatttt 
gatgttgatt 
ttcgtttttg 
attacgtgta 
gaggtttata 



agcattatgg 
tgaggagtaa 
gaaaggtgag 
ggaaagacca 
ttgagggaat 
agggccatga 
caaaaggata 
atgaaaggga 
aaggaaatgt 
atgcaaatgg 
tgagcaggac 
ttgtgcttta 
tagcagacaa 
aacagaaaga 
tcccaaagca 
ccttgatggc 
ggttgcaatt 
tataccattc 
caaataagat 



aattcgcatt 
ggggttattc 
gcctttaagg 
gtcacctggt 
ggatggtgga 
catatggaac 
tgtttccatt 
agggaggtgg 
aaagcagcag 
tgatgctacc 
tggaattgag 
tgcaccatgg 
gttagcaggg 
atttgcaaag 
ttcgtctcgg 
atttgtaaat 
ccactttgac 
gtttacagat 
actcagtttt 



gagtacatgt 
tctttctacg 
agggccctta 
actaggtctg 
attggaagct 
ttccttagga 
gggtgtgagc 
tggtgggagg 
aaagaggagg 
actgtgcctg 
aatttggcaa 
tgcccctact 
tcaacaggga 
agtgaactgc 
ccaacaataa 
gccttaagat 
tatacgtaca 
tcttctgtga 
gaatggtttt 



tccctgatgc 
aggatgggca 

agggtctcag 

aaataccggt 
tggtgaagtg 
ccatgaatgt 
cctgcactag 
atgccaaagc 
atgttaatgg 
acattttcaa 
aattggagga 
gccaggctat 
tgaaggttgg 
aattgggaag 
agtatccctc 
gaggatatca 
gcgggttcct 
actcgttgga 
aaaaaaaaaa 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1629 



<210> 8 

<211> 466 

<212> PRT 

<213> Glycine max 

<400> 8 

Met Ala Leu Ala Phe Thr Ser Ser lie Ser Ala Pro Thr Ser Thr Phe 
15 10 15 

Pro Ser Ser Glu Pro Lys Leu Pro Gin lie Gly Ser lie Arg lie Ser 
20 25 30 

Glu Arg Pro lie Gly Gly Ala Val Asn Phe Asn Leu Ser Gin Arg Arg 
35 40 45 

Ser Leu Val Lys Pro Val Asn Ala Glu Pro Pro Arg Lys Asp Ser lie 
50 55 60 

Val Pro Leu Ala Ala Thr Thr lie Val Ala Ser Ala Ser Glu Thr Lys 
65 70 75 80 

Glu Glu Asp Phe Glu Gin lie Ala Ser Asp Leu Asp Asn Ala Ser Pro 
85 90 95 

Leu Glu lie Met Asp Arg Ala Leu Asp Lys Phe Gly Asn Asp lie Ala 
100 105 110 

lie Ala Phe Ser Gly Ala Glu Asp Val Ala Leu lie Glu Tyr Ala Lys 
115 120 125 

Leu Thr Gly Arg Pro Phe Arg Val Phe Ser Leu Asp Thr Gly Arg Leu 
130 135 140 

Asn Pro Glu Thr Tyr Gin Leu Phe Asp Ala Val Glu Lys His Tyr Gly 
145 150 155 160 



lie Arg lie Glu Tyr Met Phe Pro Asp Ala Val Glu Val Gin Ala Leu 
165 170 175 



7 



Val Arg Ser Lys Gly Leu Phe Ser Phe Tyr Glu Asp Gly His Gin Glu 
180 185 190 



Cys Cys Arg Val Arg Lys Val Arg Pro Leu Arg Arg Ala Leu Lys Gly 
195 200 205 

Leu Arg Ala Trp He Thr Gly Gin Arg Lys Asp Gin Ser Pro Gly Thr 
210 215 220 

Arg Ser Glu He Pro Val Val Gin Val Asp Pro Ala Phe Glu Gly Met 
225 230 235 240 

Asp Gly Gly He Gly Ser Leu Val Lys Trp Asn Pro Val Ala Asn Val 
245 250 255 

Lys Gly His Asp He Trp Asn Phe Leu Arg Thr Met Asn Val Pro Val 
260 265 270 

Asn Ser Leu His Ala Lys Gly Tyr Val Ser He Gly Cys Glu Pro Cys 
275 280 285 

Thr Arg Pro Val Leu Pro Gly Gin His Glu Arg Glu Gly Arg Trp Trp 
290 295 300 

Trp Glu Asp Ala Lys Ala Lys Glu Cys Gly Leu His Lys Gly Asn Val 
305 310 315 320 

Lys Gin Gin Lys Glu Glu Asp Val Asn Gly Asn Gly Leu Ser Gin Ser 
325 330 335 

His Ala Asn Gly Asp Ala Thr Thr Val Pro Asp He Phe Asn Ser Pro 
340 345 350 

Asn Val Val Asn Leu Ser Arg Thr Gly He Glu Asn Leu Ala Lys Leu 
355 360 365 

Glu Asp Arg Lys Glu Pro Trp Leu Val Val Leu Tyr Ala Pro Trp Cys 
370 375 380 

Pro Tyr Cys Gin Ala Met Glu Glu Ser Tyr Val Asp Leu Ala Asp Lys 
385 390 395 400 

Leu Ala Gly Ser Thr Gly Met Lys Val Gly Lys Phe Arg Ala Asp Gly 
405 410 415 

Glu Gin Lys Glu Phe Ala Lys Ser Glu Leu Gin Leu Gly Ser Phe Pro 
420 425 430 

Thr He Leu Phe Phe Pro Lys His Ser Ser Arg Pro Thr He Lys Tyr 
435 440 445 

Pro Ser Glu Lys Arg Asp Val Asp Ser Leu Met Ala Phe Val Asn Ala 
450 455 460 

Leu Arg 
465 

<210> 9 
<211> 1827 



8 



<212> DNA 

<213> Triticura aestivum 



<400> 9 

gcacgaggtt 

gaagggttca 

ctccatcgcc 

cgtggttcct 

cccgctgtgc 

99tggcgccg 

gcaggagctg 

ctccgaaatc 

actgactgga 

atacgaactc 

tgaggccagc 

cggacaccag 

cctcaaggcc 

ccctgttgtt 

caagtggaac 

ggatgtccct 

caccaggccc 

cacggccaag 

ggtcggcgtc 

ggccatcgtc 

cgagccgtgg 

gtcctacgtt 

cgcggacggc 

gatcctcctg 

cgtccagtcc 

ccatcgttct 

gaggatggat 

caaagcccct 

aggaagttca 

ggacaatata 

aaaaaaaaaa 



aaaacacatt 
ttcagcggcc 
ctgcgcgatc 
gcgggcctgc 
gcggcggagc 
gtggaggagg 
gtgggcgcgt 
gccatcgcct 
cgccccttca 
ttcgacaagg 
gaggtgcaag 
gagtgctgca 
tggatcaccg 
caagttgatc 
cctgtggcta 
gtgaacaccc 
gtgttgccgg 
gagtgcggcc 
aacggcaacg 
aacctcaccc 
ctcaccgtcc 
gagctggccg 
gagcagaagc 
ttccccggcc 
ctcctcgcct 
ctgcattggt 
caacggaaat 
ccattataag 
aataagagta 
ctcgtggttc 
aaaaaaaaaa 



tgccagctcc 
ggtaatcaat 
tcaaagccgc 
cggcaacggc 
cagcgaggaa 
aggcatctgc 
cgccgctgga 
tcagtggtgc 
gggtgttcag 
tggagaagca 
accttgtgag 
gggtgaggaa 
ggcagaggaa 
cgtcttttga 
atgtggatgg 
tgcatgctca 
ggcagcacga 
tgcacaacgg 
gctcggccga 
gtcccgggat 
tctacgctcc 
agaagctgag 
cattcgcgca 
gcaccgtgaa 
tcgtgaacag 
accggcggtg 
gttggagaca 
ggggtgggga 
ctagttttga 
actcggtcaa 
aaaaaaa 



gacaaacatc 
ggcttccgct 
gaggattgga 
gcccaagggc 
gccagtgtcg 
cgtggcggcc 
gatcatggat 
cgaggacgtg 
ccttgacact 
ctatggtatc 
gagcaagggc 
ggttcggccc 
ggatcagtcc 
agggctggat 
caaggatatc 
aggctacgtc 
gagggaaggg 
taacatcgac 
ggccagcgcc 
cgagaacctc 
ctggtgccca 
cggctcaggc 
ggcggagctg 
gcccatcaag 
cctcagatga 
tctaggcatt 
gaggagtgtg 
tttgtgtgta 
aattttgatc 
aaaaaaaaaa 



cctgcgaatt 
actgcttcca 
gccgtgaggc 
cagcgcgcga 
gcctccgcgg 
gtggactacg 
cgtgcgctcg 
gccctcatcg 
gggcgactga 
cacatcgagt 
ctcttctctt 
ttgaggaggg 
cctggcacca 
ggtggagccg 
tggaccttcc 
tccattgggt 
aggtggtggt 
aaggaaggtc 
ccagacatct 
ctgcggctcg 
tactgccagg 
atcaaggtgg 
caactacaga 
tacccgtccg 
gtggtcagag 
attatgtagt 
gggacgcagg 
gttgtagcta 
caaggcttca 
aaaaaaaaaa 



tgagagggag 
tctcgtcgca 
agcaggtggc 
gggcggtgcg 
cctcgtcgcc 
aggccctggc 
acatgttcgg 
aatacgcgaa 
acccagagac 
acatgttccc 
tctacgagga 
ccctcaaggg 
gagccagcat 
gtagcttgat 
tcaggaccat 
gcgagccgtg 
gggaggacgc 
aggcacccaa 
tccagagcca 
agaaccgcgc 
caatggaggc 
ccaagttccg 
gcttcccgac 
agaagaggga 
aaccggagaa 
ggtagcgaga 
gacagcggct 
gatgtttgta 
tcgagagttt 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1827 



<210> 10 
<211> 463 
<212> PRT 

<213> Triticum aestivum 
<400> 10 

Met Ala Ser Ala Thr Ala Ser lie Ser Ser His Ser lie Ala Leu Arg 
1 5 10 15 

Asp Leu Lys Ala Ala Arg lie Gly Ala Val Arg Gin Gin Val Ala Val 
20 25 30 

Val Pro Ala Gly Leu Pro Ala Thr Ala Pro Lys Gly Gin Arg Ala Arg 
35 40 45 



Ala Val Arg Pro Leu Cys Ala Ala Glu Pro Ala Arg Lys Pro 
50 55 60 



Val Ser 



Ala Ser Ala Ala Ser Ser Pro Val Ala Pro Val Glu Glu Glu Ala Ser 
65 70 75 80 



Ala Val Ala Ala Val Asp Tyr Glu Ala Leu Ala Gin Glu Leu Val Gly 
85 90 95 
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Ala Ser Pro Leu 
100 

Glu lie Ala He 
115 

Tyr Ala Lys Leu 
130 

Gly Arg Leu Asn 
145 

His Tyr Gly He 



Gin Asp Leu Val 
180 

His Gin Glu Cys 
195 

Leu Lys Gly Leu 
210 

Pro Gly Thr Arg 
225 

Glu Gly Leu Asp 



Ala Asn Val Asp 
260 

Val Pro Val Asn 
275 

Glu Pro Cys Thr 
290 

Arg Trp Trp Trp 
305 

Gly Asn He Asp 



Asn Gly Ser Ala 
340 

He Val Asn Leu 
355 

Asn Arg Ala Glu 
370 

Tyr Cys Gin Ala 
3 85 . 

Ser Gly Ser Gly 



Glu He Met Asp 



Ala Phe Ser Gly 
120 

Thr Gly Arg Pro 
135 

Pro Glu Thr Tyr 
150 

His He Glu Tyr 
165 

Arg Ser Lys Gly 



Cys Arg Val Arg 
200 

Lys Ala Trp He 
215 

Ala Ser He Pro 
230 

Gly Gly Ala Gly 
245 

Gly Lys Asp He 



Thr Leu His Ala 
280 

Arg Pro Val Leu 
295 

Glu Asp Ala Thr 
310 

Lys Glu Gly Gin 
325 

Glu Ala Ser Ala 



Thr Arg Pro Gly 
360 

Pro Trp Leu Thr 
375 

Met Glu Ala Ser 
390 

He Lys Val Ala 
405 



Arg Ala Leu Asp 
105 

Ala Glu Asp Val 



Phe Arg Val Phe 
140 

Glu Leu Phe Asp 
155 

Met Phe Pro Glu 
170 

Leu Phe Ser Phe 
185 

Lys Val Arg Pro 



Thr Gly Gin Arg 
220 

Val Val Gin Val 
235 

Ser Leu He Lys 
250 

Trp Thr Phe Leu 
265 

Gin Gly Tyr Val 



Pro Gly Gin His 
300 

Ala Lys Glu Cys 
315 

Ala Pro Lys Val 
330 

Pro Asp He Phe 
345 

He Glu Asn Leu 



Val Leu Tyr Ala 
380 

Tyr Val Glu Leu 
395 

Lys Phe Arg Ala 
410 



Met Phe Gly Ser 
110 

Ala Leu He Glu 
125 

Ser Leu Asp Thr 



Lys Val Glu Lys 
160 

Ala Ser Glu Val 
175 

Tyr Glu Asp Gly 
190 

Leu Arg Arg Ala 
205 

Lys Asp Gin Ser 



Asp Pro Ser Phe 
240 

Trp Asn Pro Val 
255 

Arg Thr Met Asp 
270 

Ser He Gly Cys 
285 

Glu Arg Glu Gly 



Gly Leu His Asn 
320 

Gly Val Asn Gly 
335 

Gin Ser Gin Ala 
350 

Leu Arg Leu Glu 
365 

Pro Trp Cys Pro 



Ala Glu Lys Leu 
400 

Asp Gly Glu Gin 
415 
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Lys Pro Phe Ala Gin Ala Glu Leu Gin Leu Gin Ser Phe Pro Thr lie 
420 425 430 



Leu Leu Phe Pro Gly Arg Thr Val Lys Pro lie Lys Tyr Pro Ser Glu 
435 440 445 

Lys Arg Asp Val Gin Ser Leu Leu Ala Phe Val Asn Ser Leu Arg 
450 455 460 

<210> 11 
<211> 463 
<212> PRT 

<213> Catharanthus roseus 
<400> 11 

Met Ala Leu Ala Phe Thr Ser Ser Thr Ala lie His Gly Ser Leu Ser 
15 10 15 

Ser Ser Phe Glu Gin Thr Lys Ala Ala Ala Ala Gin Phe Gly Ser Phe 
20 ; 25 30 

Gin Pro Leu Asp Arg Pro His Thr lie Ser Pro Ser Val Asn Val Ser 
35 40 45 

Arg Arg Arg Leu Ala Val Lys Pro lie Asn Ala Glu Pro Lys Arg Asn 
50 55 60 

Glu Ser lie Val Pro Ser Ala Ala Thr Thr Val Ala Pro Glu Val Glu 
65 70 75 80 

Glu Lys Val Asp Val Glu Asp Tyr Glu Lys Leu Ala Asp Glu Leu Gin 
85 90 95 

Asn Ala Ser Pro Leu Glu lie Met Asp Lys Ser Leu Ala Lys Phe Gly 
100 105 110 

Asn Asp lie Ala lie Ala Phe Ser Gly Ala Glu Asp Val Ala Leu lie 
115 120 125 

Glu Tyr Ala His Leu Thr Gly Arg Pro Phe Arg Val Phe Ser Leu Asp 
130 135 140 

Thr Gly Arg Leu Asn Pro Glu Thr Tyr Lys Phe Phe Asp Thr Val Glu 
145 150 155 160 

Lys Gin Tyr Gly lie His lie Glu Tyr Met Phe Pro Asp Ala Val Glu 
165 170 175 

Val Gin Ala Leu Val Arg Ser Lys Gly Leu Phe Ser Phe Tyr Glu Asp 
180 185 190 

Gly His Gin Glu Cys Cys Arg Val Arg Lys Val Arg Pro Leu Arg Arg 
195 200 205 

Ala Leu Lys Gly Leu Arg Ala Trp lie Thr Gly Gin Arg Lys Asp Gin 
210 215 220 

Ser Pro Gly Thr Arg Ser Glu lie Pro Val Val Gin Val Asp Pro Val 
225 230 235 240 
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V 



Phe Glu Gly Met Asp Gly Gly Val Gly Ser Leu Val Lys Trp Asn Pro 
245 250 255 



Val Ala Asn Val Glu Gly Lys Asp lie Trp Asn Phe Leu Arg Ala Met 
260 265 270 

Asp Val Pro Val Asn Thr Leu His Ser Gin Gly Tyr Val Ser lie Gly 
275 280 285 

Cys Glu Pro Cys Thr Arg Pro Val Leu Pro Gly Gin His Glu Arg Glu 
290 295 300 

Gly Arg Trp Cys Trp Glu Asp Ala Lys Ala Lys Glu Cys Gly Leu His 
305 310 315 320 

Lys Gly Asp lie Lys Glu Gly Thr Leu lie lie Trp Asp Gly Ala Val 
325 330 335 

Asn Gly Asn Gly Ser Asp Thr lie Ala Asp lie Phe Asp Thr Asn Asn 
340 345 350 

Val Thr Ser Leu Ser Arg Pro Gly lie Glu Asn Leu Leu Lys Leu Glu 
355 360 365 

Glu Arg Arg Glu Ala Trp Leu Val Val Leu Tyr Ala Pro Trp Cys Arg 
370 375 380 

Phe Cys Gin Ala Met Glu Gly Ser Tyr Leu Glu Leu Ala Glu Lys Leu 
385 390 395 400 

Ala Gly Ser Gly Val Lys Val Gly Lys Phe Lys Ala Asp Gly Asp Gin 
405 410 415 

Lys Ala Phe Ala Gin Gin Glu Leu Gin Leu Asn Ser Ser Pro Thr lie 
420 425 430 

Leu Phe Phe Pro Lys His Ser Ser Lys Pro lie Lys Tyr Pro Ser Glu 
435 440 445 

Lys Arg Asp Val Asp Ser Leu Met Ala Phe Val Asn Ala Leu Arg 
450 455 460 

<210> 12 
<211> 465 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 12 

Met Ala Met Ser Val Asn Val Ser Ser Ser Ser Ser Ser Gly lie lie 
15 10 15 

Asn Ser Arg Phe Gly Val Ser Leu Glu Pro Lys Val Ser Gin lie Gly 
20 25 30 

Ser Leu Arg Leu Leu Asp Arg Val His Val Ala Pro Val Ser Leu Asn 
35 40 45 

Leu Ser Gly Lys Arg Ser Ser Ser Val Lys Pro Leu Asn Ala Glu Pro 
50 55 60 
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Lys Thr Lys Asp 
65 

lie Ala Glu Glu 



Ala Lys Lys Leu 
100 

Leu Glu Lys Tyr 
115 

Asp Val Ala Leu 
130 

Val Phe Ser Leu 
145 

Phe Asp Ala Val 



Pro Asp Ser Val 
180 

Ser Phe Tyr Glu 
195 

Arg Pro Leu Arg 
210 

Gin Arg Lys Asp 
225 

Gin Val Asp Pro 



Val Lys Trp Asn 
260 

Phe Leu Arg Thr 
275 

Tyr lie Ser lie 
290 

Gin His Glu Arg 
305 

Glu Cys Gly Leu 



Lys Val Asn Gly 
340 

Glu Asn Leu Val 
355 

Leu Glu Asn Arg 
370 



Ser Met lie Pro 
70 

Val Glu Val Val 
85 

Glu Asn Ala Ser 



Gly Asn Asp lie 
120 

lie Glu Tyr Ala 
135 

Asp Thr Gly Arg 
150 

Glu Lys His Tyr 
165 

Glu Val Gin Gly 



Asp Gly His Gin 
200 

Arg Ala Leu Lys 
215 

Gin Ser Pro Gly 
230 

Val Phe Glu Gly 
245 

Pro Val Ala Asn 



Met Asp Val Pro 
280 

Gly Cys Glu Pro 
295 

Glu Gly Arg Trp 
310 

His Lys Gly Asn 
325 

Glu Ser Lys Ser 



Thr Leu Ser Arg 
360 

Lys Glu Pro Trp 
375 



Leu Ala Ala Thr 
75 

Glu lie Glu Asp 
90 

Pro Leu Glu lie 
105 

Ala lie Ala Phe 



His Leu Thr Gly 
140 

Leu Asn Pro Glu 
155 

Gly lie Arg lie 
170 

Leu Val Arg Ser 
185 

Glu Cys Cys Arg 



Gly Leu Lys Ala 
220 

Thr Arg Ser Glu 
235 

Leu Asp Gly Gly 
250 

Val Glu Gly Asn 
265 

Val Asn Thr Leu 



Cys Thr Lys Ala 
300 

Trp Trp Glu Asp 
315 

Val Lys Glu Asn 
330 

Ala Val Ala Asp 
345 

Gin Gly lie Glu 



lie Val Val Leu 
380 



Met Val Ala Glu 
80 

Phe Glu Glu Leu 
95 

Met Asp Lys Ala 
110 

Ser Gly Ala Glu 
125 

Arg Pro Phe Arg 



Thr Tyr Arg Phe 
160 

Glu Tyr Met Phe 
175 

Lys Gly Leu Phe 
190 

Val Arg Lys Val 
205 

Trp lie Thr Gly 



lie Pro Val Val 
240 

Val Gly Ser Leu 
255 

Asp Val Trp Asn 
270 

His Ala Ala Gly 
285 

Val Leu Pro Gly 



Ala Lys Ala Lys 
320 

Ser Asp Asp Ala 
335 

lie Phe Lys Ser 
350 

Asn Leu Met Lys 
365 

Tyr Ala Pro Trp 
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Cys Pro Phe Cys 
385 

Lys Leu Ala Gly 



Asp Gin Lys Glu 
420 

Thr lie Leu Val 
435 

Ser Glu Lys Arg 
450 



Gin Ala Met Glu 
390 

Ser Gly lie Lys 
405 

Phe Ala Lys Gin 



Phe Pro Lys Asn 
440 

Asp Val Glu Ser 
455 



Ala Ser Tyr Asp 
395 

Val Ala Lys Phe 
410 

Glu Leu Gin Leu 
425 

Ser Ser Arg Pro 



Leu Thr Ser Phe 
460 



Glu Leu Ala Asp 
400 

Arg Ala Asp Gly 
415 

Gly Ser Phe Pro 
430 

lie Lys Tyr Pro 
445 

Leu Asn Leu Val 



Arg 
465 
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